Introduction
Hypertension is still one of the commonest complications of pregnancy. With declining peri-and neonatal mortality more delicate and far-sighted measures are needed to evaluate the outcome of infants. Hypertension in pregnancy is associated with retarded intrauterine growth (IUGR) and an altered neurological condition of the newborn [1, 10, 13, 24] . Studies on the further development and growth of these children are few and the results contraversial. Some describe neurodevelopmental delay [14, 17, 25] and poor weight gain during the first year of life [25] by comparison with infants born to normotensive (NT) mothers, but others contradict these findings [7, 21, 24, 26] . Others also report more major neurological handicaps in infants born to hypertensive mothers [25, 26 ] -findings again not always supported [7, 24] . Epidemiological studies show increased frequencies of maternal pre-eclampsia in cases of children with cerebral palsy [4] . Prematurity and IUGR apart we have observed that maternal hypertension does cause differences in the neurological condition of neonates by comparison with infants born to normotensive mothers [100. Because of these differences, a longer follow-up was indicated. The aim of the present study was to evaluate the growth and development of hypertensive children at the corrected age of 1.5 years.
2 Definitions and abbreviations HT = hypertensive: blood pressure over 140/ 90 mmHg when measured twice at intervals of not less than 6 hours during pregnancy or delivery NT : normotensive HCP = chronic hypertension: hypertension diagnosed before the 24th week of pregnancy PIH = hypertension induced by pregnancy: hypertension diagnosed at or after the 24th week of pregnancy PRE = pre-eclampsia: hypertension and proteinuria over 0.3 g/day. In this study the HCP and PIH groups do not include cases with PRE.
pre-= birth before the beginning of the 37th term week of gestation SGA = small for gestational age: birth weight, birth length or ponderal index more than 2 SDs below the mean for the gestational age concerned. The ponderal index is the cube root of body weight times 100 divided by body length
Material and methods
In the 22 months from 1984 to 1986, 561 babies were born alive to HT mothers (representing 15% of all pregnancies) in Kuopio University Central Hospital. All preterm children, all SGA children and a sample of full-term AGA children born to HT and NT mothers during the study period were included at birth. Of these, 81% (504 children) were examined at the age of 1.5 years. Drop-outs from the study were equally distributed in all groups. The HT groups comprised 104 boys and 97 girls and the NT groups 145 boys and 158 girls. To avoid the confounding nature of prematurity and IUGR on development, comparisons between HT and NT children were first made among preterm AGA, then among preterm SGA, full-term SGA and finally full-term AGA children. The distributions of sex, means of gestational ages, birth weights, lengths and head circumferences did not differ between pairs of groups (table I) .
Reduced optimality scores for characterisation of prepartum, partum and neonatal events were summed according to Prechtl and Kyllerman [8, 19] . These and detailed obstetric and neonatal data are presented in table II.
All children were assessed by the author at the corrected age of 1.5 years ± 2 weeks at the outpatient clinic in the presence of one or both parents. Along with confirmation of the examination date parents received a questionnaire including developmental items and age at which the baby pulled itself to a standing position, learned to walk unsupported and said the first word. If on examination the child was not in good health and alert, the assessment was postponed to another time or day. Behaviour during the examination was recorded as cooperative, resistant and frightened, or unable to concentrate.
The schedule included physical examination, measurement of growth (table I) and neurodevelopmental items in accordance with various reports [3, 6, 9] . General guidelines for neurological assessment were adapted from those of Illingworth [6] . Details of the neurological assessment were mainly based on items in the Denver Developmental Screening Test, which is widely used in Finland [3] . The drawing test described by Lundberg [9] was used because it is considered as a good predictor of subsequent fine motor development. Vision was tested using objects 0.1 -10 cm in diameter held 30 cm away from the child. Hearing was tested using a standardized bell. Individual items and neurodevelopmental scores analysed in this report are shown in table III. Neurodevelopmental performance was classified as suspect if any of the following subscores was lower than the 10th centile of that of the NT full-term AGA group: building a tower of two cubes, scribbling with a crayon, pointing to one coloured picture or to one body part, saying one word and walking forwards independently. If the child had cerebral palsy, hydrocephalus or had had convulsions, it was classified as neurologically abnormal.
Statistical methods: Student's two-tailed t-test and the chi-squared test were used for comparisons between pairs of groups and the KruskalWallis test for comparisons between more than two groups [22] . If further information about intergroup relationships in the Kruskal-Wallis test was needed the Mann-Whitney test was used with Bonferonni correction.
Stepwise discriminant analysis [16] was done separately for preterm and full-term infants and was used to determine the contribution of several simultaneous factors to neurodevelopmental outcome. Each of the five neurodevelopmental optimality scores was examined separately with reduced optimality scores for prepartal, partal and neonatal events and intrauterine growth retardation and sex. The normality of distribution of all scores was first examined using the Kolmogoroff-SmirnofT test [22] . 
Growth
HT preterm SGA children did not differ from The means of weight, height and head circum-their con trols. Results among the full-term SGA ference at 1.5 years of age did not differ between children varied: there were no differences in the the four pairs of groups (table I). neurodevelopmental scores, but HT SGA chilWith respect to severity of hypertension among «ten passed more figures through a form box, the 58 preterm HT infants, the 31 children in the built a bigger tower of cubes but learned to walk PRE subgroup were shorter and lighter, and the later than their controls (13.2 ± 2 months, 11 children in the HCP subgroup were shorter Ρ < 0.05). and had smaller heads than the NT preterm ^^ respe ct to severity of hypertension in prechildren (table IV) . Among the 143 full-term HT term groups, PRE children had poorer fine moinfants the 43 children in the HCP subgroup tor performance (p < 0.05) and visuo-auditory were shorter, while 60 children in PIH subgroup perception (p < 0.05) than NT preterm children, were both heavier and longer, and 40 in the PRE In f u ii. te rm groups PRE and PIH children were subgroup and larger heads than NT children better in fme and gr OSS motor performance and (table IV) .
-m visuo-auditory perception (p < 0.05) and in social abilities (p < 0.01). The HCP group 4.2 Development tended to have the poorest results.
HT preterm and full-term AGA children had The value of differences in developmental perlower performances for single developmental formance between HT and NT preterm children items than their controls (table V) , but the neu-with respect to peri-and neonatal events, IUGR and sex was analysed by stepwise discriminant analysis. In preterm children, 15% of the between-group differences were associated with maternal blood pressure. The majority were caused by IUGR and only 1% by neurological findings. In full-term children only 4% of the between-group differences were assoicated with maternal blood pressure, mainly from reduced neonatal optimality of HT children, and less than 1% from neurological findings. The differences correctly classified 70% of the children in each analysis.
Neurologically abnormal and suspect children
The numbers of neurologically suspect/abnormal children were highest in both preterm SGA groups, being 36% in the HT and 41% in the NT group (figure 1), and with respect to severity of hypertension highest in the preterm PRE group, at 42% (figure 2). All three groups differed significantly from the NT full-term AGA group (p < 0.05). 
Discussion
Determining the effect of pregnancy hypertension on a child's development is difficult, because a number of confounding perinatal factors exist, such as prematurity and intrauterine growth retardation [11, 15, 23] . However, this problem can largely be eliminated by equalising the index and control groups with respect to these factors and using statistical methods that consider all the variables equally and simultaneously. The use of optimality scores is a widely accepted solution for controlling the association between neurological development and obstetric and neonatal background factors, because most often neurological morbidity is the result of a cluster of complications rather than one [8, 20] .
It has been shown that maternal hypertension, even pre-eclampsia, does not affect postnatal growth [18] . In the present study no difference was found between HT and NT pairs of groups, but both preterm and NT full-term SGA groups were retarded compared with AGA groups. Thus, irrespective of aetiology IUGR predicts poor postnatal growth better than maternal hypertension. However, when the severity of hypertension was taken into account, clear catchup growth had occurred in the full-term, but not in the preterm, PRE group. Catch-up growth has been reported by others in an asymmetric type of IUGR, which is typical of hypertensive pregnancy [2, 12] and which occurs late in pregnancy. In preterm groups growth failure started earlier and the pathogenesis was more complex.
To speculate further, fathers of the preterm PRE group were small compared with those of the NT group.
Maternal hypertension caused developmental differences, which were most evident in preterm and full-term AGA children. However, problems brought about by IUGR masked most of these differences. Both preterm SGA groups were generally worse off than the AGA groups. Thus, IUGR is a significant risk factor for the preterm child regardless of whether or not the pregnancy is hypertensive. When the baby reaches term, the significance of hypertension and IUGR diminishes and both full-term SGA children develop similarly to AGA children, as has also been shown elsewhere [5] .
Despite the developmental delay major abnormalities were no more frequent among HT groups than among the controls. Good antenatal care and appropriate timing of delivery most likely account for this, and neurological sequelae anyway are clearly too rough measures of the influence of a single obstetric factor. On the other hand, less severe neurological abnormalities can only be detected with certainty later in childhood [11] .
Developmental delay is related to the severity of hypertension directly in preterm and inversely in full-term infants, as are growth measurements at 1.5 years. The duration of mild hypertension is also important, because preterm HCP children are also shorter and lighter than the controls whereas PIH children are not. In pregnancy reaching term the duration of hypertension is even more singificant than the severity of the short-lasting disease: both the developmental items and the growth measurements of the fullterm PRE and PIH groups were better, but those of the full-term HCP group worse than in the respective NT groups. However, except for the preterm PRE group developmental differences were within normal limits.
The present data show that the outcome of a child with maternal hypertension is good. Developmental differences do exist between HT and NT children at the age of 1.5 years, but those clearly at developmental risk are preterm children born to pre-eclamptic mothers and preterm children with IUGR irrespective of aetiology. The lack of increased neurological sequelae in HT children stresses their uselessness as parameters of child outcome and the importance of good peri-and neonatal care.
Abstract
To determine the effect of maternal hypertension additional to intrauterine growth retardation and prematurity, the growth and development of 58 preterm and 143 full-term children of hypertensive mothers was evaluated at 1.5 years of corrected age. The results were compared with 128 preterm and 175 full-term children of normotensive mothers, respectively. Children with intrauterine growth retardation were examined separately from those without. Growth was similar between index and control pairs of groups but was delayed in preterm children born to pre-eclamptic mothers. Developmental differences were found between the index and control groups, but the only children clearly at developmental risk were those born prematurely to pre-eclamptic mothers, and those born prematurely with IUGR irrespective of aetiology. Generally the outcome of children of hypertensive mothers was good.
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Zusammenfassung Wachstum und Entwicklung von l ^-jährigen Kindern bei mütterlichem Hypertonus in der Schwangerschaft
In der vorliegenden Studie untersuchten wir den (Figure 1 ) ainsi que parmi le groupe premature avec preeclampsie (Figure 2 ).
On a trouve des differences developpementales entre les enfants nes de meres HT et NT, mais le plus souvent elles se situent dans les limites normales. II est clair que les enfants prematures nes de meres pre-eclamptiques et ceux avec un retard de croissance intrauterin quelle qu'en soit 1'etiologie sont ä risques de troubles developpementaux. D'un autre cote, 1'evolution d'un enfant dont la mere est hypertendue est bonne, ce qui temoigne des soins antenataux de qualite et un choix du moment de 1'accouchement approprie.
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